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^f-o] ^^-*V Aj-Hfl^. n>x=^ «. 7V -^ 

#^o]o]e-a^ (Client -Server) «r^°ll 3^"tr ^tH^r ^7>ElJl 

^ ^ °1 ^-f ^(Transient 

Fault)°l *r£r 45-^ #3)<*IM ?fl#^ ^ $i7fl ^cf. 

<25> 7)^ iSI^lH ^ ^-§- Recovery Block, N-version 

Programming, N-self Checking Programming, Checkpointing)^-^: ^-^-^ 

^^-Ofl cfl*V ^-g-^o] lH*H, UflE^a. -g-g- S^ZL^^l 

<26> #ej-o]oiE-^tf| ^EflSl A^ofl^ 7>^£]^ i51?|<>l^ # 

^ #sHo}e <i] oi^j. ofle] HM^o) ^f^o] l^^ojc}, # 

*1?> 7>^g-o.S. ^Itb ^i = M^l<H ^(Software Aging) S ^]^^\ ^ 

*\*\ ^ ^13) ^ 7 >^ol 71^7)1 £M, ^oflfe nflS-Bl 3^ 

^-B-^ -2.^-, .EE^r ^o]b\ ^ f-jz)- iHI^ ^^5. 
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71 A-IWH-OI Aj-Hfl -fHF"* #Al*Rr C}^; Aj-7] ^-Al^Jl)-, <£ O} A ^ 7> « 

°J:^*> ^Eflji. ^r^S]^, <^«- iE^r <*|-g- -g-^ol ^T-fl^ 4^ ^ *)U\7\ 

^7)1^^11- ^c^Rr ^;7jl; A^ SE^r a}« -g-^-i- 7 >^1 °j o}o} ^ A^ 

7> #7]]^ 7^, ^7fl Ai^slol 7>^ J2.JE.oll Hef #Bfl3 ^ A-| 

<^£- -§-^°l ^ ^ a^^. 2.^. ol^ 

*m #7)1; ol^sJ-71- ^S.£l^, 1-^*!: ^EflS Sfl^" 7fl# ^^1- 
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^ El w./^^w>o] (Active/Standby) SE^ a]El;a /-ajElJi (Active/Active) 7}^- IE 
Si ^4-, ^ SL^r ^ -g-^g- 7M^ ^ t^S #31; 

#7l lr#^ -iNH ^ H.€- H^l^# ^-71 <*j «- A^ofl 

<47> ifc^ -8-71 ^tilS! 711% *T<8*Rr #31tt, 7fl% -tfltfol S)^ ^ 

Hi 21 ol^sj. 7 > ^S5l^, 7fl% tfl>8-ol ^ *\vi\£\ <£4- 7}^ *1 

Tiofl tcfei- 7 fl% ^ ^sj 0^3. #7fl; A oM %# ^4 7fl% ^ ^ 

^ ol ol^olol^o> ^ ^ 7 >-§- 7^ sl^Sofl ^-71 711% ^ *\ 

Wl^l 5liM f AV^l^ cj^; ^-71 o^sHa c^g. A^* ^ 7-1 WIS. , 
^■71 7fl% tfl^^l ^ 7fl% ^*Rr #711; 711% 

7fl% ^Ol ^ A^* 7 }-§- 7-lBl Sl^Eofl ol«- 7-1 tilS f^fe 

#3l« ^ A**. ol7H, ^"71 7fl% tflAj-ol ^ 7i«l^l 7fl% 

4°^ 3^. pflael ^41, 7fl ^ X^-i}. 

<48> Stt, ^°ti #&|^Ei ^^E| Al^Eflo) ^ ^. A | Hj-^o] <^^^ 

°fl <4-^#, #71 Cf^^l ^ 7-1 «1 zj-zj-ofl t}]*fl ^1*V 71 til ^ ^cl-o. ^ 
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^l*>fe ^"71 7>-g- A^ ^HS^ ^Ml^ T^o] 7J^ 

^, ^H?€ ^ >H«l3. 7]-§- A^ i^Eofl 



<49> tt^, 4^" ^3 Aj^Bflo^ iSI^O] 7>-§-S. 7flAi 

*H ^ ^9}^ ^-Efl* 4^-*Kr a) -8-71 A]^Efl # 

<H 5£fe 5L2=4| 4^ ^o]-^*> Aj-EH^ - A^l- o}£. a^ ^ 

^IJl!- 7ll^*|-:il, b) ^"71 ^Eflofl ol- ^ A^Hl^ Aj-Efl 7 > ^ 

^°J: *1^3fe- ^ «J|# ^ >H*W 711 3tb 711% ^l^ 

cfltv oj^sj- 71]^ a]^oii 4^ l-^tt #31 3 ^ *i^3 £-€- = <^ 

§ £r ^ -§-^°l ^7fl*>^- cf^ ^ A^S ol^Sj-Al7l^ ^c]-^- 
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<50> S*K #7l Aj^Efl ^ - A-^^ ^Efl #Efl# 

^-^H ^€ #31 ^ii nfej- -i-^t!: ^ -H»H7> $7fl*Rr 

^ i^?lHS] 7fl^ *fl# ^Jr-fr #7l ol^g). 

<51> Stb, #7l S-B^Ei aflO^cKg-, # 7 ] o}^Sj- #71 ^- # 

EflSl ^ a\v] 7 \ ^ *\*\ 3L±r -g-*8=-g- 7>a1 ^ ^ A^s o]^j-^ ^-f 

#71 Aj-Bflo] ^ A-ltilS- 7>-g- A^ el^H^E^ AV^Al^Jl, #7l « 

^1^1 4^ 1-^^ #31 ^1 ^ -^^l «°1 ^ls}^ «°1 ^ *\*] 

« 7>-g- a^ el^MS. 7fl ^l-*Rr f-4*J?-* 5£f-?V4. 
<52> 3E^r, #71 ol^s). ^£r, #7l #e)^Ei ^r^l ^€ 71-^ SLE^l 

45} ^ ^ SEfe <^ -§-^* 7>^1 <y<2l<2] ^ ^U}* A^Rr A-]^ A^J=L 
J a) #7l A|;g£ 7>^ 2.^7} OJJE] ti./<^E]ti. 7^ ^-f , #7l *^ * . 

#E»H ol^ ^ A^o) S ^ n^)A f #7l ^ A^ cr\* 
-€-^* 7>^1 ^ A-ltilofl ol^Sj-Al 71J1, b) #71 7}^- 

tiH 7^ 5LB.<£ ^ #71 ^r^^tt #3H «X±= ^ S^l^l- 
#71 ^ A^ Aj^«.oflA-l ^€ ^ >H«H 71^ °]^2}-Jf«- i^-^Cf 
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<53> t£t$6\] afs §&)^Ei ^= E -1 Al^o] ^ #a] #;*]o} ^^igoil 14 = 

^ ^3*Rr ^ 4^ ^ 4m ^3 a) #7].iH9^ 4^ ^ 

^*H» 7>-§- A^ B^E^JjLEi AMl^M, C) ^J-71 7>-g- S^E^Ei 

Q *)*\^ 4^ ^ ^3. 7>-g- el^s 



t 5.5.Zl^ol ^^0.5. $1°^, C^IH ^Bl#*Hl 

#1% ^it ^3*M ^-7) XJlflM o]Aj- Aj-Efl o_ JjL^ ^A]*}^ ^Tfl; #7] # 
^^7> ^EflS ^S)^, ^ c^-g- -g-^o] 

^fl*Kr ^ ^7} #7fl*Hr*l«- #7fl; <^-g- A^ SE^ o}£ -g- 

^ 7>^1 ^^2] ^ A^ 7 > ^7flSKr ^-f, $*fl €^£|<H 7^ ££0]] rtf 

Ir^tb ^ ^tt] H^r -g-^o} 01^ cf^- ^ A^s 
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S.€" SSAflil- Ol^sj-s]-^ ^711; ol^ 7 > ^-S-E)^, ^EflS 
<55> SEtb, Cf^^l ^ A^^ ^ A^S -Ol^l #51^ ^^E-l Al^^ol ^ 

ss-n^oi -8-^30.5. ^S^M 5a^, ^*1€ ^e) ^Hi o^ fl 
*v ^# #*l*Kr #31; ^-71 <$°)2] ^ A^ofl ^f-oi «v 

>$SH A^1^7l- ^#SH3, ^ JjL A^S. gjtyg. ^, ^^-ol ^ 

€ ^ ^ ^ ^-ir *H!*Kr #31; a) #7l ^ ^*)1 4 

si- ^ A^oil tH^- s.^- 71^* Aj-71 ^ Aia] S ^ol*>ji, b) ^ ^«1S21 *1 

°17> fe5l^, <^ «- A-l^^- ^ A-lttl^ ^-^Jl, ^f-ol # 7 ) ^ Ai^^- 

7>-g- a-| a] s^M^-Ei ^Ml^Rr #31; ^7l 7>-g- A^tt] el^MS^-E-1 ^Ml^ 

^ 7>-§- A^ai ei^j=oii 

^--^Hr #31« 



« 0 v^ ^ zl ^l^l ti>^^i*!: ^ahi-1- 4i^^>7Hl *M diSM^H 4%^ 

A>. 
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< 58 > s. sd\] s.X\Q 3# #31 <M 7}^JL n, n-1, 

, 1, 0 ^ 91 #3| ^ (St ate Parameter)^. 7}^\JL 

9XSL*\, 7}^o.S <?l*fl #^o] l-o>^ ^EflSl Un> Un _ lf 
u 2> M-Ef^cf. 

<59> ^o>^ Aj-^HH^ ^ r o] ,flf fi ^ sj-ojofl s.o l7 |. 7ll 4 ) JL£. i * as) 

^# 7>^<?1 A-^cq JL^-o] ^-A^^Tll ^c}. 

<eo> SEtb, ^# #3HH Ir^^ #3)3.21 ^sj-ir^- ^ f s. SaI^M, °}S= ^S. 

^ <8 ^(200)3 r ni r n _i r 1( rr fr « #3|» fiA^H, a]^^ 7 >* 

<6l> #e^B] ^^E^ Al^^o^ o_cg ^J-Bfl £lfi] *fl» ^*}7l ^*fl A>-g- 

€ 7>^£r ^-4. n tflS} A-^Ji ^€ #&i^Ei Al^^cH]^ ^ 

<62> #B^3 5*^3 Aj^^O^ i£E 9 |o] ^%6\] ^6]g ^ O. f ^ 7 >^ 

^t(// r )^ A-| ■&) ^ofl -?-^>Cf. #^>lEi A^BAo^ ^ ^A^H rfs- A-| 

wlS.^ *J-<y ^o] A] ^(Switchover Time)^r ^ fA£S ^M^- 4 1 S5Z^ , A 1 
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v]7\ *V ^ 7}^-s\^ ^(Simplex System)* ^I^tt ^*fl *H^S]*t a^b} 
^ $M *m ^r^^rcf. ^£.3. S. 3^ JE.-E- -tfElHH 

Irreducible Recurrent Nonnull Markov Chain^: ^^}JH.S, -#3HH JM- 

^ B1JL3 i^l ^fr ^ &7fl sM, A ^-1:^ ^>sfl^ 4, 

5, 6, 74 ^cf. 



<64> ^ 

^ = " , i = 0, l,...,n-l 

[^*H4 4] \+(n-i)A 



<65> i ^ 

P r^=— 1 ^—T^ ,i = 0,l,...,n-l 



<66> ^ »-i ; 



<67> 



P.= 



7] 



<68> i 4^ nj-^- Al^Eflo) iIE^|o] 71] % 7]*j 
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<69> 5. 4ofl 5.*]$. V}2\. ^-BfloflAi 7}%-S)jL 2 tfl^ (u 2 )^- 

2/*^ Jl^-l-S. *KE.fl<Haj*I al^M IHJSH, °1 /t^ *i*H£| MTTFCMean 

Time To Fai lure)^^ ^ ¥ ^ ^1^7> 2.-^ 7>^-# Ji 

# ^WH^r ^ ^s^jl jl^-oI ^sH, o] ^ ji^g- ^ej 3j£ 
°] MTTRCMean Time To Repair )°IM =?*k *r Si 1 ^. 7>^-o.S ^1^: 
iSM^o] i^S. <y«fl ^3 ^^o] ^*>5)^ -#3H JDLSl 
S Al^e^o^ 7 ].^.o. 711% #31(300) r 2 , ri^ 7}7]^ ^ JL^ 

<70> ^ t s. 2 oil 51 X| 3g ^Efl 7l#oflAl^. 7}%-Q ±S.E.^]o]^ 

JIB^l -^-Bflol ^ol S.rg^. ^ 0.^, ol ^ ^-o>^ ^-Eflsq- 

iSM^lH « #bJN cH*V i^ol ^olcf. ^, £ 3^1 #5|iE] ^E^ 

^-Efl ^ol 5L<aHH 7>-g-SL, cf£ E^ ^ ^ 

* ^2)^ 75^-7} ^-7ltb 1, 2, 3°1 ^^cf. 

<71> ol^ igx$6\] ttj-g. l-e-l^Bl ^^E-l Aj^Eflo^ i£ E$(|ol 7 }-g-2 7fl^d 

^ ^ n tfl^ ti>^tb ^HH 2^ #a*H #-M| 

<72> SL 5tt -g- ^ofl t4€- ^^M^lH 7}-g-£. 711 ^ #*1» 5E^Rr #51 

^^E-l X\+*$o) q-^vfl inE ? |o] 7fl# 7]^ ^ -§- tfl# 

o] Sjfe JH 7>-§-^ #e]iEl ^^El Al^^Sl s^l sl-n} n ^-S- #sl^ 

E-l^ 2.-^(501), ^SS^IH 21- (502), ^ *J-g- 2^(503)5. ^^cf. 
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<73> #e ^ E ^ s.-i-(501)°{M*f ^S^o) ^-fEil- o^afl JL 7>-§-^ #ei^B] 

Ai^Bfl^. 7i^# ^i^^h, ^ sife *}*\ ^ *\m<>] 

(Active/Standby ), <*}e] w./^^ j±(Act ive/Active) u <H4°-5. , #*r^l 

#5^* t^*R=- £^ ^7} ^al^ol] ^§>^A-] %-X\6\) ^ #0]] a} « 

<74> ZL&lJI, #SiiEi*g S-^CSOl)^ A^^ ^ ^57 oli=, 

7fl7fl A^^ 2J-<S S^Rr ^> ^-Wfl 7}±§-Sr ^*>JI, i^M^l^ ^fl# 

S.lr(502)4 *m *h<^H ^^.tb ^>^-« 

<75> 4l^H^)]ol ^% 51^(502)^1 A-]^ #e^Ei ^E] Al^^o^ A^fl. c^Aj-O. 

» ^f" *1-§- 2-1(503)^ #5^E^ 2-^(501)^ lit ^ 7}^ 

^ 7>^ 2,71 ^EfijjL ^-^Al^Cf. OH 711%^- 7l§, « 0 >^ ^ 

<76> ZLElJL, ^f- ^1-g- 21- (503) ^ Ai^ #ei^Ei ^E] A}^ A^^o] ^ 

71^-i- ^^^>7l ^*)H cj.<#^. ^ 7l *j ^ , Heart Beat, Watch 
Dog ^1 A>-g-^ ^ ^^-ol ^-^^ nflofl^ 5£Ol^ 
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-f^ *)* 71^0] 2jfe Ai^(504)Sl ^ ^Efl» Cfl7l^0] «. A^ 

(505) ^ <^-fr7 r $1^ tq-s ^^Hr ^o)4. 

<77> J£^V, £ 5«1Hfe S.^- n+k7fl£l a^s. #e^E^ A^ig^ 

^1* M-Bf^o.^ ) n cfl^ ^ A^( 5 04), ^(505)3. ^€ S.<£* 

7HH #^>7ll ^t}. ^ ^^o] ^^5) 71 #5^E^ S.^(501)-£- 

Aflri ^§^1 7|0. ^-^^ C-flolE^ C-flolEl *37fl 

<78> £ 5 ^ (n,k) #e^E-l X\^$) ^ o. cfl 7 1^0] S.^ A-lttlofl 

7fl« tfi^o] 3^ ^tH^l xcs.^1^1- (Switchover)^- 

*fl% *r<S^r ^r*3«- ^-f 7>-g-51 x\f>\sL ^ wl-g-o] &t11 €4. 

<79> J7. 7 }-g-51 #B^E-1 Al^Ufl^- o}-g- A^ o^o] ^-f ^ Cfltil Hl-g- 

M-7> ^^l^T <^ # ^-fofl^ ^^8: 7-l^Sl^l^ ^til^oll rfltt 

7>-g-£7> #7^>^ M£flol= _2_S(Trade-off)7} ^tr^r. 
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iv>6l/v;iwuojj( ^uui/ li/^o 



<80> £ 5<H1 £*1€ Jl 7>-g-^ $4fE] X\^d\)^\ #&|iE^ S-l-ofl 

3R> #4 ^ ^ ^*H1 tfl*H £ 6^r #2:SH ^ Ji^>. 
<81> £ 5<>fl 3E*1€ #e^E^ #*fl s^o.^, 

JE.*(501)£r °1#2|- *-<5> ^Bfl 71(601)^- #eiiEi ^1^71(602)5. ^ 

< 82 > #al^E^ £.^(501)i-fl£l ^S^l ^> ^-tifl 71(601)^ zj- #51^ 

a^c]i ^^-§1 n^}^ ^hi « £t 

(502)^1 ^^^-31^ ^^*>4. 

<83> M.^ A^o} 7> ^. a]^ ^flS} ^ ^ JLBl*}- ^, 7fl% *f 

^ ^Aj-o) a^hI* <*I3sH, A-lal^ ^-tifl7l(601)5l 7>-g- ^ 

<84> ZLS^JI, £ 5°fl ^SJE^H 7fl# 502)^1 ^Ml £ 7^1 

SAlsJol OJCM^ £ ^ tM3* ^il^, « ^ ^^71(701), 

Aj-Efl ^^71(702) ^ Al^^ ^Al7l(703)S. ^€ ^ 

<85> 7fl% ^ ^^71(701)^1^^ dlHS^lH « ^-1- #&l^Ei *1 

^3 7>^ #3) (4^ <3^r 7>-g- Al7_> f-)l" ^, tfll 

«r &1=K tt^, #51^ Al^Bflo^ ^Efl^ 7} o]v) 

^ ^3 ^SJ^^H 7>^*H, ol nflofl^ ^7)^SLS- 
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^91 i^m^M *m ^^Hfe UNIX ^-f cron^l- ^ °1 

<86> ^Hfl ^71(702)^ #&|^Ei *|^o] ^7)] ^Eflofl g$ 

^-Efl ^gli, ^Efl ^Ji, ^ ^Ol ^-Efl ^ J£ ^-^ ^ 

E)tb^. °l&ltb ^-Bfl ^-£2]- Aj^Efl ^1 7) (703 HH 4^ ^tf|iflo| 

JEJL^ofl ^ 1-^, ^-^ ^-^>, 7>^ Al^> ( u\)5L£\ Aj-g-^ 

*m ^^7l(701)o]l <a^3<H *fl% ^ ^ofl A>-g-^Cf. 

<87> ^sg, £.5^1 ^-g- £f (503H tfl*M £ 8-8: t2s}^ #Afl 

^^>. £8f £5i 51^5} ^ ^-g- ^Hl M-Bf^ £ 

^°.5L^, ^.g- Sl-(503)^r 71(801), 4^71(802) ^ 

«7](803)iiL ^€ 
<88> Aj- 7 ] ^ ^l7l(801)^]^i^ o]*V A-^al^ #<a-g- 

4. 

<89> a^o] ^^-o] ^-xlsl^, Aijri. ^ ^^7] (803)3. 

^ ^3171(803)^ #7] ^ #*l7j(801)^H l-^iB] 

<90> ^ ^^7l(803)^l^i -t&liEl 3^ Aj^Efl 

£ SI: (503) 21 ^Jg-i- ^-g-*>^ 7-fl% cfl^v a^o} s_ 
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<91> ^-7] 4 ^«ll ^ #e^Ei Jg^fEl Aj^Eflo) ^3IE 

J£7>. 

M-B?-^ JE^ , £ 6,7,84 n. vfl^- a^ 

H.#(502)^ AjAEfl ^71(703)^1^^ ^ (504)^-2] ^ 7>^ 
^7)(702)S Tfl^t!:^. 

<94> A]i^ Aj-Bfl ^^71(702)^ Al^Efl #^71(703)*^ ^ A^S-O] 

^•Al ^Jit|- Ol-g-s:}^ ^ A^(504)^ i^M^-ll^ ^r°}^ Aj-Efl , JI*J- Aj-Efl , 

^ #31 S^S}^ ;« ^ig A5Aj 7 )(701)S afl^cj-. 

<95> 7fl% ^ ^^71(701)^ A^Efl Aj-Efl ^7l(702HlAi T^S]^ ^ A-] ^ 

(504)4] Aj-Bfl ^^.ofl cc]-e| #of^tV ^ A^ (504)7}- ^7.fl <jRr7ll- , 1- 

^ a^(504)7> $*ll*Rr ^o. ^ ^ a^ (504)3] ^ 
= J=*II<H^ ^« W ^, a!^ ^ a^(504)^ 
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*m #e^E^ S.l-(501)^ JM> S-ufl 71(601)3. 

<96> -S-tifl7l(601)^ *fl# A^o} <^ *iH7l(602H aM 

<97> #2-1^1 ^H7)(602)^ ^tt](505) -g-^ ^ A-]tt] 

(504)7} ^^^>^1» ^f, *\*\ ^ -g-^o] oi^ ^ 

(504)7} #^Hr ^7fl M» ^^Jl, «^ S.= ^l <4e} 

!r°J:W 4 V 3H ^ *fl«-§- ^tb « ^ ^-8- £t 

(503)^ ^ (802)5. z\]^f>}7)) ^cf. 

<98> ^f- 5.t-(503)tfl ^71(802)^ #&|^Bl *1H7K602)^-Bi 

o}« -g-^ol ^fl*}^ ^ *]*\3. o]^X\ 71 7^1 5^ 3Hcf. ^71^, 
^"71 ^ £JEL±r ^7}7} ^*Rr , ^*fl J5LJE.7} ^E}*./^ 

w>°l(Active/Standby)S-=^l ^-f ^ (802)^ ^^l <*|£- A^-i- a}^ 

<99> ^*fl £.1=7} <3»i=q ti./ on e^u.( Active/Ac tive)S-^5. A^^ol 

^ , ^f" ^71(802)^ -g-^ 7}^1 <y^S] A^ofl ^"Bfl 

°1#5} *t<£°} ^$\<*\)*\5. i^M^M 7fl# 502)^1 Al^^ ^-Al7l 
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*K <3^r 7>^ Al^V, nflael A>^, Hjsj A>-§-%: ^ ^-AlSVTll ^4. 44*1, 

#3^4 ^ S.l-(501)^ ^ €-*fl7l(60lWHfe diSM^<H 4% 3.^(502)3.^- 
4 *ll^4*r *m tfl^-ol ^ A^o} aj-oj 7^ Al ^> =^ ^ 

1- JIS^H ^ ^-^1-711 €4. 

#4^4 >n<H7](602)fe ^-*> £-nfl7l(601)4 7>-g- *14 4 

il^l 7fl% 3tt ^ ^# AflS-H^JL, 7fl% cflAj-ol S)^. ^ ^44, 

t£*r <^^r ol^ AittH- ^ A^ S ^^Al7l7fl 

<101> ZLeU, #4^4 *|)44(602)fe Afl% rflAj-ol ^ A^ofl ^ tg^^. 

##*M1 Sfl^ ^ *1«l*r iSE^l<HS] 7fl## ^*^>7fl E)^ ?H4. o} 

71 A^, iiM^o] ^fl^-o. ^oj Al^Efl PflSS] Afl -f-^ 

**fl *H**>7fl 4*T ?M4. 

<i02> 014 £4 All#ol 4^ ^ a^^ #4^4 X| <H 71(602)5. 7fl% 3 
iL# A|l^>7fl slJi, #4^4 *H 7l(602)fe °1 ^jjL* ^4 £-«fl7lsl 

7>-§- 44 si^eofl -g-^^H ^ 43- 44s 4-8-4t1I 4^ 344. 

<103> 44, ^ 44(504)4 ^fl-o] ^H)44 A^1^7> ^-f ^4 

€ ^ 444 ^SHr ^4<Hl tfls>4 ^ x>> 

<104> ^ A^4 33. ^ g 4^ A ^ 7> Aj-Bfloj 

*fl# 444 ^M^H Afl* ^-44^ -¥-#4»l ^Hl ^3)44. 
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<105> £ Qo\) ^ S.l;(503)ifl2l ^ #^7] (801)^ 4^ ^ ^1 

<106> ^2]-, Cf^o} - ^tH(504) ^ ^ A^o]] ^ig-o] ^^^Oj-g-^- 

<107> ^ ^^]7l(803)^ ^ #*l7l(80lH*| 7j7)Q ^ >H«1» C^-g- 

« ^f- ^^7l(802)S ^1^4. <^7H, *\»\ 7 } - a^ 03^. 

<108> ^71(802)^ ^^M ^ A^o} 4^>7fl S\ 

<109> ^ ^ 7 > ^iL^, ^^-o) ^7^ #e^E^ ^H7l(602)§ 

**fl ^ £-wfl7l (601)^1 7>-§- A-lal <5>fe 3H4. 

<H0> ol^j-^Ai ^^?V M^ofl #E^Ej Al^^o] iSE ? |o] 7]- 

M$1H 7>-g-£ 7fl^d w o V ^°fl tfl^ A-^7} ^-Hflo] ^ o. ^§>^ aj- 

^4, ^3 ^f" ^ A1(;s}t=3Ho} %Q<L£. ^tlj^ ^1=H) ^ 
# ^ £ 10-4 £ HI- #25}°] #3^^.71^ 

<111> £ 10-gr #2^3 Aj^Eflc] 7}-g-£ 7^ 

5&°H, ^3 1^33: ^-H])(i£M?|o1Sl *a>3 Aj-Bfl) igs$X\ o}^ 
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<112> **z\ f ^ ^ JfMj}, 7}%- Dfls-e) a}--^, tf^ A>-g- 

J=$lM «-oV^ ^-Efl, ^Bfl, ^ ^lo] ^-Efl ^-i- 3)-^*>7ll 3fe 

<ii3> o^] sfoi.^ ^ a^o} ^ ^^d] xtj-e}- #o>^t!: ^ *1^7> ^fl*}^ 

^* ^-a- 2.1- ^ ^> ^7}s. #^.w(sioi). ^, 

^^71(601)^1 7fl# Cfl^-ol 5]^ l-o>^^ ^3)^ ojcqo^ - ^M. 

<114> O^, ^71 ^-3H 5^ ^ 7flff ^ 

<^-g- -g-^°l Sflfe.^ ^ll*Kr*l» ^tb4(S102). 

<115> ^ t A^ ^ -g-^o] ol^ ^ A^7> ^7fl5}^ 

<116> <^7}*\, <$7] 5.J=^r ^e)^>7> ii^Hr S-JE.^, ^ S.= 

7]- ^e} w./^^wH(Active/Standby)S.H^l ^-f , <9^fi? <^ 
3. ^l^Al^lcf. 
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<117> S.= 7> ^^1 ti./ofl^ti.(Active/Active)-5.^-S. -g^^M 

<118> olsq- ^o] ol^sf ^EfloflA^ #Bfl<>) ^ X\V) ^, 

^fl# tfl^o] S)^ ^ A^o] ^ 7>-g- A^V, pflS.^ A>-g-^ ( 

*}, <3^r ^3 JLB^H « ^ ^ 31^3 6.3. # 

WTfl ^14(S104). 

<119> ^1^^0.3 tflAj-ol E)^ ^ A^S} A}i^ o>;g #Sfl 7 > *$Jr3^ 

% tflAj-o] E) ^ ^^Al^lJl, A^ iE^ *^ -g-^o] ol^ Al^S 

^ A^S. ^€Al7l7fl 5^ ^olcf(S105). 
<120> O]^, 7^ tfl-S-O] ^ A^ofl 7fl* ^ *H 

^ Al^eg tj]3| ^|£e] ^-^ -f-g- -f-Sfl *fl# 

<121> ^O] 7fl^o] <£jL£ ^ A^fe ^1^711- -g-Hfl7H 

7>-g" ^ttl ^ 3*1* 4^1, ^> ^-Wfl7l^ Sfl^ A^$ 7} 
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<122> £ 11-8- MHgofl 14=. #5]^ ^fl-E) A]^Eflo) iiE^|o] 7}-§-S. 7flA} 

u-ih sa^H, ^sls. ^«|^ ^^a])a] oi« 4^-*> 

<123> ^f- ^17]» ^ A^s.^ ^ J=L = ^*>jl, ojo} 

^ ^ *1«H lH3£)&Tr*l« ##W-(S201). 

<124> ^ ^ t^S] ^ ojo}^ - ^ofl ^5)^-8-^- 

^ a^o} ^^.s. *Vcf(S202). 

<125> ol^ ( A^ 7 > ^ A^o] ^*Rr 51^ - 

¥ ^^SUr^l* ^W(S203). 

<126> A^o} ^tg- ^ 7 ]. S^S)^, ^^-ol ^TjQ f%r$ A^# ^iE^ 

3Ht}(S204). 



<127> Aj-7]^- y>S^ ^ Mj-^ofl lt)-s. ^^-Ei A] A^Eflo| ^^E^o} 7 \ 

-%-SL 7flAl ^ ^ ZL Al^ajo^ ^ ol^ofl ^^0.5. tfl^^ 

3/<W3 ^ ^-§-°l 7}^ ^olcf. 

47-31 



1020010065337 ^-]-: 2001/11/23 

<128> o}9\- ^ ^ ^£r, <g°.g. Cf7># <?]E^ 7)*} *>]x\iJ£l A] cflofl 

<129> tfl-§-3£ ^U]^ 7lWV 7]# €-0)fe £ = j7-g- sg^fBj ^ 

A]^ ^Tfl £0)0] 7fl ^^. 7 ]«V 7)^ ^o] « ?H 

<130> ^) ^U)V]0] O}^ sg^o]^ A>-§-5]^ ^SS^O^ Jf-AJ, cflo] 



47-32 



1020010065337 M 2001/11/23 

7>-§-£. 7flAi ^ofl olo^Ai, 

^J-71 ^Al^3]-, Ojo}o} x^ 7 > l-^*}" Aj-EflS ^E^, A^ JE^r 

-g^^M 7>^ SLJELofl tcJ-E} Aj-B]]^ - A^* A^ H^r ^ 

*l#5}-7} ^s]^, ^-^tb ^ A^^l Afl# 

2] 

All l*cM SX^^, 

Aj-71 A]^^ Aj-Efl A^^ ; ^ A^O] ^ 7 }-^ A] 7_> , ^2.^ 

^>-g-^, »^ ^>-g-^ ^ 3<H^ ^>M-^ it*}^ #^Ei ^^Ei 

Al^Eflo] ine^o] 7>-g-_£ 7fl ^ H o V ^ . 

47-33 



[^T 2 -^ 3] 

^7} ss/|if *lf^*|-fe c+^oflA^ aj^ 3.3=^, 

^*flS *\*]^ ^-7V^1 ^ <^«. a^ 7 > °1^2M °l-§-^Rr 



4] 

^7^ a o^. 



5] 

XI 1* Stt X13^1 5a°1^, 
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A o V 7l Ir^t}" ^Bflofl ^ ^1^^ 5.5.^* ^"71 



6] 

^ ^-^ JMh 7>^ xi^ofl 4^ ^fl^- <^^-# ##*Hr #31; 

^■7] ^ ^ ^ ^sjo] ol^^o], ^ o. ) 7H . ^ ^ 

7« ^rS-51^, 7fl% ^ ^1*1# 7>-§- A-^ El^Eofl 

*1£- A^S. ^^Rr #7fl» if-^ #£^El ^^E^ A]^eflo) ^SE^ 7 > 
-§-£ 7fl^i « 0 >^. 
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1 09001 OOft^T? olVL- onm/i-i/oo 

7] 



[^T 1 * 8] 

a) ^-71 Aj^Efl #Aj ^HjAi Al^Efl ^2)-, Ojo^^ ^ a^} «.o> 

4# ^-g- SE^r <*| «. -§-%=o] oi^ t}^ ^ oj^sj. 

b) ^71 *oJvg$ ^Efl^ ^ a-^o} Aj-Efl 7 > ^ Al^o> 
TT ^-f *fl# ^ 7fl%# 7fl% Aljr-i- *)]^H=. #e^Ei 

#7l #e]^Ei *fl^£]fe- ^£ S.= o)l cfl^ o]^5). *)jo} a] 

Jl^l 4^ -i-o>^tb ^4 S.€- SS^lif <^£- a^ o}£ -§- 
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[3^8- 9] 

-8-71 A^ #A] ^g-, 

-*7l ^ >H«^ A]^ Aj-Efl^- 7j-X|*H ^ Aj-Efl ^Jg.* ^ 

^7] ^0.5. *H^jRr XI* ^ ^-¥-# 5L^*Kf t^iEi 

Al>i^^ i£E$flo] 7>-g-£ 7flAi #*]. 
10] 

Aj-7] A^^o] Aj-nfl ^SL^r, ^3 ^ 7>^ Al^V, tfflS.^ A> 

H ^ A>-g-^ ^ sj-M-^ ^jjL* 5E^-*Hr f si— ^^Ei A] 

^EflO] i£E^ 7>-g-£ 7flA] #*]. 
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[^^8- ill 

^"71 1-^^- ^-Efl^ - A^ 7 } t&^r Cx) 

-g- Sl^H^Ei 5L, Aj. 7 ] ^ Al^ofl 4^ S-0>3# ^j-Efl^ ^ 

A^o] 7}]%ol #3.5] £ 7fl#o] ^ 7 >-g- A^ E]iiS Afl 

TT #S^B] ^Ej A]^Eflo] ilE^O] 7}-§-S. 7fl 
. 



[3^*8" 12] 

#^Ei »M ^<cHI ^S]<H 7}^- 2.= ^, 

4^1 ^ ^Wl^ofl %V 7 ^1 oy^ ^7} ^7fl^H *1 ^7l 
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13] 

<%7] l-el^B] 40] +t£o\) 7 }s. £ cofl rcj-ef oj-g- a^ <^ 

W ^E}]o]l oli- ^ A^o] 2.= £ S ^Af Aj. 7l ^ A-j tj| AH^«.ofl^ 

-g-^* 7>A] ^ A^ofl ol^^-Al^lJl, 
b) #7] 7 ]~§. S.= 7> ^B^ti./^^H>o] 7}^ £^<?1 ^-f , * 

M^<H 7>-g-£ 7flA} 



[^*eh 14] 

7>-g-£ 7flAi tg-ig^. ^^l $1«H 3*111 sl«fl aj^ € ^ 01 

^ ^<H«sl sszl^o] ^^0.5. Sl^, ^*1€ *I3#*H 3*H 

^€ ^ 5^ *11*H 

4^ ^ tfl^ Al^^l ^Bfl ^^5H ^"71 A^^ 

°1# ^-Efl -fHHfr #a1*H=, ^7]1; 
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±KJA\J\J±\J\JOsJOO I S. — \ • £J\J\JX/ 11/60 



^-71 ^l^, oJo]o] A ^ 7 |. ^-o]-^^- ^Efl^. ^ 
#3.5^, l-^tt #3)3. *fl# a^6)] 7fl* ^^M- ^r«g 
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JLU<£UU1UU0DCK>/ s X T • ^uui/ 11/ 



1] 




Cj =1 

cHsflol 




<H«N|o[ 




(SCSI .SAN.fiber channel. TCP-IP) 




ADSL 



3~ 



[Si 2] 



L 



J S ; J S } i \ } l 
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ISL 3] 



200 
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-i r\*-\r\r\ -i r\ r\ r r\ r\ r-i 



^1 -,1 . 



OA A 1 /-i -» /no 



5] 



500 



502 



501 



^ c 



#a|^e| Hoi 
(Primary/Backup t 1 ^) 

^°|- @u| 7|fe 

. W -&«H 

(Active/Standby, 
Active/Active) 



4i=Efl|cH Tun- £§ 



3^ 

. A|7J 
-EMAILS' ^ u|« 



1 



J- 



503 



a 3^*1 (Detection)?!^ 
StMWRecoverypI^ 
2 »S *« (Switchover)7| ^ 

• Alive 1*41*1 

• Heart Beat -ill 5: 

• Checkpointing t*-& 




■ »< — 
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-S3 Ol -7I, • oaai /on 



[3E. 6] 



501 



601 



IS. 7] 



r 



Shell Command 



702 

, ^— 



. jlI?/ -^-Eg Bf2f 



502 



703 
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[£ 8] 



2 



503 



C 



801 r 

J- C 



C 



802 



j i 



803 



IS. 9J 



J- 



502 



501 



702 



-601 



602 



7^ 



703 



(504.505) 



701 



503 



(504,505) 



801 



jL 



802 



SAW??! 



^4 



803 



• (504,505) 



a#§!*l|7| 
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[51 10] 



§«IP|o|| q#o| s\±t f-si01 
#efS -^eflsi SJsjoj ^*\o\ a^S 




No 



1. Active/Standby^ 3° gjsjsl cH-g 4-S103 
Ait*) BS -£!S«KH^AHi*i A2| fl§ 

2. Active/ActiveS! 3-^ oJS 
7hS gjslsj Aimoll ^ahih as| 





1. W ^«P|2J 7h# AftH a|^E _|_ S105 

Ol|A| ^A|lH A# ^|S|A|fJ 

2. 0|^7h =|S*S 3° A-f^Sf 

OfS AjBph ^AHUj =T>9) 



1. A|tH AS CII^S 4:HHfl|Oi -HS106 

2. *H»o| ^SS AftH AS W ^HH7| 
2J 7h# AJUi El^Eofl 54 
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.53 o]-zL- orvn/ii/oo 

-( "d. '| ■ C*\J\J -4./ ±. -L/ LjyJ 



[5. 11] 




(Swi tchover) 

2. a&oi &&?t ^M»im 



-S202 



No 



S203 

"YeT 



3^o| AHuj# 7}& a\o{ .-S204 
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